The article provides the first estimates of prevalence and trends in child poverty amongst young carers aged 5-19 in the UK using specialized income data from the Family Resources Survey / the Households Below Average Income Survey. Looking across four key indicators, we find that child poverty rates were higher amongst young carers than other children based on 3 years pooled data for 2013/14-2015/16. The differences in the prevalence of child poverty amongst young carers and other children are statistically significant in relation to two indicators (anchored low income before housing costs, and a combined measure of low income and material deprivation). Young carers also appear to have fared worse than other children in terms of trends in child poverty outcomes over the period that coincided with the financial crisis, economic downturn and onset of austerity. Amongst young carers, there was a statistically significant increase in relative low income after housing costs of nine percentage points (from 24 to 33%) between 2005/07 and 2013/15. This compares with a two percentage point decline amongst other children. Multivariate findings confirm that trends in child poverty outcomes amongst young carers were highly differentiated from those of other children and that the association between child poverty and young caring status strengthened over the period under observation. Multivariate analysis further suggests that the increases in child poverty rates amongst young carers were not driven by purely "compositional" factors relating to demographic characteristics of the households in which young carers live and that labour market factors are particularly important in explaining the trends that are observed. Overall, the findings from the study raise concerns that young carers were disproportionately impacted by the patterns of stagnating real income and declining income from employment that characterized the period following the financial crisis, economic downturn and onset of austerity, whilst underlining the importance of
Introduction
This article examines child poverty outcomes amongst young carers in Britain. We set out new evidence on the prevalence of child poverty amongst young carers and analyse trends over the period that coincided with the financial crisis, economic downturn and onset of austerity. Young carers are children and young people who provide unpaid care for someone who is physically or mentally ill, disabled or who is misusing drugs or alcohol. 1 Our motivation in writing the paper is three-fold. First, our findings address a gap in social research on young carers. A review of the available international evidence suggests that, globally, there has been increasing awareness and social recognition of unpaid care giving by children and young people as a social phenomenon in both advanced industrial countries and developing countries -and of young carers as a distinct group of dependent children with needs, experiences and outcomes that are differentiated from children in general -over the last 25 years. A small but important body of social research examines this phenomenon and establishes that care giving by children and young people in different countries and contexts can be associated with adverse educational and health outcomes; social isolation and loneliness; bullying and stigmatization; and poor transitions into adulthood (Becker 2007) . However, whilst poverty is an important theme and recurrent theme within social research on young carers, to date, there has been little or no systematic research on child poverty outcomes amongst young carers using specialized household income surveys or the child poverty indicators that are used to monitor outcomes amongst other children. Our study addresses this research gap, focusing on the UK context. Second, the study highlights the importance of cross-fertilisation between research on young carers and research on child poverty, taking forward discussions about the groups of children that should be separately identified and analysed within child poverty research. Internationally, there is increasing emphasis on moving away from population averages and on building up disaggregated evidence on inequalities in social inequalities. For example, the Sustainable Development Goals put more emphasis on breakdowns by characteristics such as gender, ethnicity, nationality, migration status and disability than in the context of the previous Millennium Development Goals. In the British context, there is increasing recognition of the importance of breakdowns by characteristics such as gender, disability status, gender, ethnicity, nationality, migration status, religion and belief and socio-economic status, in national monitoring exercises using social indicators. The Equality and Human Rights Commission has highlighted the need for disaggregated data of this type, including through the development of the Children's Measurement Framework, which provides a mechanism for building up disaggregated evidence on children's equality and human rights outcomes 1 The working definition of a young carer adopted in that article follows that suggested in (Cheesbrough et al. 2017: 6-7) . This defines a young carer as: "a child/young person under the age of 18 who provides care in, or outside of, the family home for someone who is physically or mentally ill, disabled or misusing drugs or alcohol. The care provided by children may be long or short term and, when they (and their families) have unmet needs, caring may have an adverse impact on children's health, well-being and transitions into adulthood". using child level indicators (Clery et al. 2014) . Here, we build on and take forward this approach by highlighting the importance and feasibility of breakdowns by young caring status in child poverty research. Whilst our focus is on the UK, the findings highlight the need to challenge the invisibility of young carers in child poverty research more generally.
Third, the study contributes to the growing body of international evidence on the impact of the financial crisis and recession that was experienced in many countries after 2007/8 -and of the subsequent programmes of fiscal consolidation and austerity that were adopted by many Governments in the wake of the financial crisis and recession -on child poverty. Previous and ongoing research efforts aim to build up international evidence in this area include Cantillion et al. (2017) and, within the UK context, recent research includes Stewart and Obolenskaya (2015) , Hills and Stewart (2016) and Bradshaw (2017) . Some of the most recent literature addresses the question of whether the impact of the crisis, downturn and austerity on child poverty has been equally experienced by all children -with analysis of trends in child poverty outcomes in the wake of the crisis, recession and austerity by characteristics such as lone parent status, ethnicity, disability and social class (EHRC 2015; Bradshaw 2017) . Here, we add to the existing literature on the UK experience by providing comparable evidence relating to young carers.
The broader context of the article is the decade of squeezed real incomes and stagnating real wage growth that followed the financial crisis of 2007/8 in the UK, together with public policy emphasis on austerity and fiscal consolidation after 2010. Following the 2010 General Election, the goals of the Coalition Government included eliminating the UK's fiscal deficit with a heavy reliance on public expenditure cuts rather than increased taxation, coupled with a major programme of welfare reform. At the time of writing, ongoing changes in access to, and the generosity of, social protection arrangements include, inter alia, a tax credit and benefit freeze, cuts to taper rates (the amount that can be claimed before a benefit is withdrawn), limits on the number of bedrooms allowed for housing benefit, caps on payments for families with more than two children, changes in eligibility criteria for disability benefits, and other changes associated with the roll out of Universal Credit.
Following substantial improvements in overall child poverty outcomes in the UK in the decade to 2004/5, there was upward pressure on some indicators in the period 2004/5-2007/8 (particularly after housing costs). In the immediate wake of the financial crisis and economic downturn, there were falls in overall relative child poverty before and after housing costs, and overall anchored poverty after housing costs (2008/9-2010/11), whilst overall anchored child poverty before housing costs declined continuously until 2010/11. However, the year 2010/11 is identified as a turning point in the child poverty literature, with progress in addressing child poverty subsequently slowing down or stalling. There were signs of upward year on year pressure on overall anchored poverty before housing costs (in 2011/12), and after housing costs (in 2011/12 and 2012/13), whilst overall relative child poverty increased before and after housing costs in 2014/15 and 2015/16 (ibid; Stewart and Obolenskaya 2015; Bradshaw 2017; DWP 2017a Supporting Table 4_14ts-20ts) . Moreover, authoritative forecasts predict a substantial upturn in overall child poverty rates in the UK in the upcoming period (to 2020/21). Much of this predicted increase is attributable to households in receipt of benefit income gaining less from real earnings growth than the general population, together with changes to taxation and benefits resulting from ongoing fiscal consolidation measures and the welfare reform programme (Hood and Waters 2017) .
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Providing robust evidence and analysis of child poverty outcomes amongst young carers is particularly timely and important against this background. Indeed, a substantial proportion of young carers live in households in receipt of welfare benefits and tax credits and many young carers live in households with lone parents or parents or siblings who experience limiting longstanding illness or disabilities, and which are in receipt of disability benefits (on which, see the discussion below). Therefore, there are good reasons to anticipate that ongoing changes to social protection might particularly impact on this group. In the literature on young carers, particular concerns have been raised about the potential adverse impact of changes to standard, severe and enhanced disability premiums as part of arrangements for Universal Credit where young carers live in households with disabled adults. Since children are disregarded as a source of care under these arrangements, these benefits play an important protecting role in reducing the care burden of children, particularly in the context of lone parent families (Royston 2012; Children's Society 2013) .
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The analysis focuses on the period 2005/6-2015/16 (the most recent data at the time the study was undertaken). We acknowledge that this time window is too early to draw definitive conclusions about the effects of ongoing welfare and disability benefit changes, and of the overall impact of the welfare reform programme, on child poverty outcomes amongst young carers. However, our findings provide a baseline for further research and monitoring in the upcoming period. Government emphasis after 2010 on austerity, fiscal consolidation and welfare reform was caveated with explicit commitments to protect so-called "vulnerable groups". Evaluating the extent to which child poverty outcomes amongst young carers have kept up with outcomes for other children over this period provides an interesting and relevant test case.
The paper is organized as follows. Section 2 provides a brief overview of the literature on young carers in Britain. Section 3 provides details of the methodological framework used for our study including datasets, child poverty measures and statistical analysis. Section 4 reports main findings on the prevalence of child poverty amongst young carers using pooled data for 2013/14-2015/16 (the most recent data available when the study was undertaken). Section 5 examines trends over the period coinciding with the financial crisis, economic downturn and the onset of austerity. Section 6 reports main findings from the multivariate analysis. Section 7 discusses the main findings and makes some further observations. Section 8 concludes.
Young Carers in the UK: A Brief Review
A growing body of social research examines the characteristics, circumstances and experiences of young carers in the UK as well as the nature, scope and intensity of the caring activities they undertake and their needs for social support. Evidence of adverse differentials in young carers' outcomes in areas such as education, transitions into adulthood, health and emotional wellbeing, and physical safety and security, is discussed within both the qualitative and quantitative literature. Here, we provide a brief review of previous studies and highlight the research gap relating to child poverty. There is increasing recognition that the census under-estimates the true numbers of children providing unpaid care. One explanation is that young carers are often 'hidden from view' -with the provision of unpaid care by children being unrecognized, undisclosed and even concealed. This may particularly be the case when children are providing unpaid caring activities for parents who experience mental health problems and substance dependency. Under-reporting may be a particular concern where adults respond to social survey questions on behalf of children in their households (rather than the questions being posed directly to children themselves) (BBC 2010; Children's Society 2013; HM Government 2008; Clay et al. 2016; Cheesbrough et al. 2017; Aldridge 2018: 158&161) .
Estimates of the Number of Young Carers in the UK
Social surveys that ask young people themselves (rather than responding adults) about unpaid caring activities typically result in higher population prevalence estimates. Findings based on the Longitudinal Survey of Young People in England (LSYPE) (which began in 2004 with a cohort of over 15,000 pupils aged 13 and 14) point towards a 4.5% prevalence rate (Children's Society 2013). More recently, a new question was included in the Crime Survey for England and Wales Survey youth questionnaire which asks young people aged 10-15 about their unpaid caring activities. A further advantage of this instrument is that it explicitly asks young people about the help and support they provide for people who misuse drugs and alcohol as well as those who are physically or mentally ill or disabled. Our analysis of this data suggests that young carers make up 4.5% of children of this age (ONS Crime Survey for England and Wales, 2015/16 secure access dataset).
5
Findings from a recent specialist large-scale face-to-face quantitative study (Cheesbrough et al. 2017: 7-8) provide new evidence on the nature and scope of the unpaid caring activities undertaken by young carers. This suggests that a majority of young carers aged 5-17 care for someone within the home, with 55% of these providing care for a mother and 25% for a sibling. Activities provided include cooking, cleaning, paperwork or helping with chores (78%), emotional support (57%) and nursing care (6%), with 53% providing around an hour of care a day during the school or college week and 14% four or more hours a day (rising to 26% a weekends). Whilst older children and young adults are more likely to undertake caring activities than younger children, there is growing evidence of unpaid caring activities amongst very young children aged five and under (Children's Commissioner 2016). Aldridge (2018: 157) notes that: "aside from age, few studies .. have focused on other .. characteristics of young carer populations such as social class or ethnicity". Exploratory analysis undertaken as part of our own study suggests that factors associated with being a young carer include having a parent who experiences a limiting longstanding illness or disability, being female, living in a lone parent household, being from a non-professional socio-economic group and living in a household where there are no adults in work (see Online Supplementary Information, Table S5 ).
Outcomes
There is a growing body of evidence on adverse educational outcomes amongst young carers. Qualitative research and social surveys / depth-interviews with young carers point towards high proportions of young carers having low educational qualifications and experiencing under-engagement in educational activities including lack of concentration, poor homework environments and absences associated with caring activities (e.g. Dearden and Becker 2004; Clay et al. 2016: 43-44) . Poor transitions into adulthood and early employment opportunities are highlighted in Becker and Becker (2008) .
Quantitative findings using the Longitudinal Survey of Young People in England confirm that young carers have lower educational attainment at GCSE level than other children, and are more likely than the national average to be not in education, employment or training (NEET) between the ages of 16 and 19 (Children's Society 2013). Cheesbrough et al. (2017: 34-55 ) compare parental reports of attainment, 5 The CSEW question reads: "Some people your age provide help or support to people who are physically or mentally ill, disabled or misusing drugs or alcohol. This could be a parent, brother, sister, another relative or someone else. Is there anyone like this who you have to look after on an ongoing basis? This could include people who live with you and people who do not". A further question is included in the Understanding Society youth questionnaire. This asks about the provision for unpaid caring activities for siblings as well as for people with disabilities and other problems ("Some people your age may have to look after other people. This could be a brother or sister, a relative or someone else who is disabled or sick. Is there anyone like this who lives here with you that you have to look after on a regular basis?)" Estimates using this question generate higher prevalence estimates than other data source we have reviewed (with 28.7% of 10-15 year olds reported undertaking these activities in wave 5 data for 2013-2015).
attendance, lateness, concentration and "being in trouble" amongst young carers and other children. Marked differences are observed in the proportion reporting absenteeism in the 5-11 and 12-15 age groups; in the ability to concentrate at younger ages; and in "falling asleep at school". Our own analysis using Understanding Society' wave 5 data (2013) (2014) (2015) , shows that a greater proportion of young carers among 10 to 15 year olds reported truanting in the last year (8.4%) compared to 6.2% for all other children, with 6.6% of young carers reporting having missed school specifically due to caring activities (Vizard et al. 2018: Supplementary Appendix) .
On health outcomes, Cheesbrough et al. (2017:39) report that the parents of young carers being less likely to report that their children are in "very good" health. The 2011 Census data confirms that young carers are at higher risk of poor general health than other children (ONS 2013). Joseph et al. (2009) highlight the importance of researching the positive emotional and psychological impacts of caring (e.g. feelings of independence and self-worth) as well as negative impacts (e.g. exposure to stressful situations and feelings of anger and loneliness). Qualitative findings reported in Clay et al. (2016) suggest that both of these dimensions are important and that negative emotional/ psychological impacts include anxiety, stress, tiredness, strain within family relationships and restrictions in social activities and relationships.
In relation to physical safety and security, exposure to bullying emerges as an important theme within qualitative research and depth-interviews (e.g. Clay et al. 2016: 44) . Cheesbrough et al. (2017: 33) note that 16% parents of young carers aged 16 to 17 reported their child being bullied compared to 4% in the comparison survey. Our own analysis provides evidence of higher prevalence of bullying including (cyber bullying), personal crime (theft or attempted theft, criminal damage to personal property, violence (kicking, hitting/shoving/punching, pushing/shoving, using/hitting with a weapon, physical violence in some other way) and fear of crime amongst young carers compared with other children aged 10-15. 
The Research Gap on Child Poverty
Prior to the current study, there has been relatively very little cross-fertilisation between research on young carers and research on child poverty. Associations between low household income and disability, illness, substance dependency and care giving by children and young people have been highlighted in the literature. Household resource limitations have been identified as a possible driver of unpaid care by children; as a characteristic of households that include young carers; and as an important barrier / restriction on social participation amongst young carers (Becker 2007; Becker and Becker 2008: 42; Aldridge 2018:157; Clay et al. 2016: 34) . Children's Society (2013) reported that median family income for families including a young carer was £5000 less than families without a young carer. However, prior to the current research it has not been possible to make systematic comparisons between child poverty outcomes amongst young carers and other children using specialist household income data and / or the child poverty indicators that are widely used in child poverty research. As a result, young carers have been effectively 'invisible' within national child poverty monitoring exercises.
3 Methods
We use data from the Family Resources Survey (FRS) and the Households Below Average Income (HBAI) dataset to estimate the prevalence of child poverty amongst young carers compared to other children and to examine trends in child poverty outcomes amongst young carers over the period that coincided with the financial crisis, economic downturn and onset of austerity. The study has been designed to replicate the definitions and methodology used to produce official child poverty statistics as closely as possible whilst extending the evidence base to identify and report on child poverty outcomes amongst young carers. The indicators used in the analysis mirror those set out in the Child Poverty Act (2010) and that have subsequently been used adopted in national monitoring exercises. Whilst the statutory targets established in the Child Poverty Act have now been repealed, annual publication of data is required under the Welfare Reform and Work Act (2016).
Datasets
The analysis was undertaken by linking information on unpaid caring status and age from the Family Resources Survey (FRS) children's data file to household income information contained within the Households Below Average Income (HBAI) dataset. The FRS is a major specialist UK household income survey and is used with the derived HBAI dataset to produce official national income and poverty statistics including national statistics on child poverty. Weights have been applied to the data to account for differential nonresponse. The FRS has a complex survey design and adjusting for this has required access to secure versions of the FRS/HBAI datasets which are available with special permission at the Safe Room at the UK Data Archive. 
Identifying Caring Status Using the FRS
Caring status is identified within the FRS dataset based on FRS survey questions that ask about the provision and receipt of help and support on an unpaid basis (that is, not as part of a paid job) by household members (online Supplementary Information: Fig. S1 ). Respondents are specifically asked whether they (or anyone within the household) provides care for a person who experiences physical or mental ill-health or disability, or problems relating to old age, inside or outside of their household on an unpaid basis (that is, not as part of a formal job or contract or voluntary work). Caring activities are not prescriptively defined (DWP 2013) and respondents are shown a show card identifying a range of relevant care giving activities that fall within the scope of the concept of unpaid care. 9 This data is used for official purposes in the modelling and analysis of benefits such as Carer's Allowance, Disability Living Allowance and Personal Independence Payment (DWP 2013).
The Sample of Young Carers
The sample of young carers was identified by combining FRS survey information on caring status with age information using the FRS children's file. The latter includes records for all children and dependent young people within the households that are included within the FRS main sample (including all children under 16 years of age and young people aged 16 to 19 year olds who are unmarried / non-cohabiting who are in full-time non-advanced education). Individuals identified as carers were included within the sample if (1) their records appeared in the FRS children's file and (2) they are aged 5 years old or above. The upper age of 19 adopted in the analysis is consistent with national child poverty statistics that are published for other children. However, this threshold departs from the standard legal marker of child status (which would be 18 rather than 19) as well as the definition of young carers in the Children and Families Act (2014) and census methodology (Aldridge 2018:157) . In relation to the lower age threshold adopted within the analysis, under-fives have been excluded because of low numbers under this threshold.
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The sample size achieved ranges from 89 to 152 children aged 5-19 annually, with young carers estimated to make up between 1.1 and 1.5% of dependent 5-19 year olds each year. We acknowledge that the FRS sample under-estimates the population fraction of young carers compared with census and other survey based estimates discussed above (section 2). For this reason, we do not recommend the use of the FRS as a basis for headcount estimates of population proportions or headcounts of young carers. Rather, we recommend the FRS/HBAI as a means of obtaining the best available estimates of income poverty amongst households that include a young carer. 11 9 FRS is not a child level social survey. Responding adults (rather than children themselves) fill in the survey questionnaire for dependent children. Whilst FRS asks about a wide range of caring activities, it does not specifically ask about help and support for parents with mental health problems or substance abuse problems. C.f. this paper, footnote 5. 10 The Children and Families Act 2014 does not impose a lower age limit on the definition of young carers. Moreover, the phenomenon of unpaid care provision amongst very young children has been highlighted in recent research (e.g. Becker 2007; Carers Trust 2015; Children's Commissioner 2016:13:14/ Table 3 ; Clay et al. 2016) . 11 DWP (2013: 77) confirms that FRS underestimates adult unpaid caring activities compared with the Census. Whereas Census figures indicate that in England and Wales in 2011 the proportion of children aged 5-17 providing unpaid care was 2.1% of population of that age, our equivalent estimate for England and Wales in 2011/12 using FRS/HBAI is 1.4% for the same age group. In terms of headcounts, the 2011 Census identifies 177,918 young carers the ages of 5 and 17 in England and Wales (The citation "ONS 2014" has been changed to "DWP, NatCen, ONS(SVSD), 2014a, b, c, d, e, f, g, h" to match the author name/date in the reference list. Please check if the change is fine in this occurrence and modify the subsequent occurrences, if necessary.DWP, NatCen, ONS (SVSD) 2014a , 2014c , 2014d , 2014e, 2014f, 2014g, 2014h, Safeguarded 2011 Census data), whereas our average annual estimate for the number of young carers aged 5 to 17 in England and Wales using FRS/HBAI for 2009/10-2011/12 is 130,000. Moreover, as noted in section 2, the census itself is recognised as under-estimating the number and population fraction of young carers.
In order to ensure robust results given relatively small sample size and annual data fluctuations, all analysis is based on pooled 3-years data. Pooled data for three financial years 2013/14, 2014/15 and 2015/16 is expressed as shorthand as '2013/14-2015/16'. Similar shorthand is used to refer to pooled 3-years data for other years.
Child Poverty Indicators
We report on child poverty outcomes using four indicators. The first three of these indicators were set out in the Child Poverty Act (2010) whilst the measure of severe low income and material deprivation has been extensively used in annual HBAI reports. The relative low income indicator captures the proportion of children living in households where net household equivalised income is below 60% of contemporary median income. The anchored low income indicator captures the proportion of children living in households where net household equivalised income is below 60% of 2010/11 median income held constant in real terms. The low income and material deprivation indicator captures the proportion of children living in households that experience material deprivation and household income below 70% of contemporary median income. The severe low income and material deprivation indicator captures the proportion of children living in households that experience material deprivation and household income below 50% of contemporary median income.
The term 'household income' refers to 'real total net weekly equivalised income'. This is measured after direct taxes and benefits (including disability benefits). Note that this definition of income does not take into account the extra costs of living incurred by disabled people. However, it does include benefits such as Disability Living Allowance, Attendance Allowance and Personal Independence Payments which are intended to contribute towards paying those additional costs. Child poverty outcomes are reported both before housing costs (BHC) and after housing costs (AHC).
See online Supplementary Information (section 2) for further details,
Statistical Analysis
The statistical analysis uses a combination of descriptive and multivariate methods. Descriptive methods are used to estimate child poverty outcomes amongst young carers compared with other children and to build up evidence on trends over time. The prevalence analysis uses all four child poverty indicators using 3 years pooled data for the most recent period that data is available at the time of writing (2013/14-2015/ 16 ). Trends are examined by comparing child poverty outcomes amongst young carers in 2013/14-2015/16 with those in 2005/06-2007/08, and drawing comparisons with trends in child poverty outcomes amongst other children over the same period. The trends analysis only uses the first two of the child poverty indicators (relative and anchored low income). This is because changes in the definition of material deprivation used within the FRS survey over the period under observation make consistent comparisons more difficult.
For the multivariate analysis, we examine the relationship between child poverty outcomes, time period and young caring status using binary logistic regression modelling techniques. Note that the objective of the multivariate analysis is not to build a series of full explanatory models but rather to draw conclusions about the association between child poverty and young caring status -and whether the association between these variables was stronger after the crisis, recession and onset of recession (in 2013/14-2015/16) than before these events (in 2005/06-2007/08) -after controlling for a broad range of demographic / compositional factors and household economic activity. We have developed binary logistic regression models for both of the child poverty indicators used in the trends analysis (relative low income and anchored low income) both before and after housing costs. Each model is run for the young carers sample and for all children aged 5-19; with and without an interaction term between time period and young caring status; and with just demographic / compositional controls, and with additional controls for household economic activity.
A formal statement of the regression equations used in the analysis, together with further details of the coding of the independent variables used in the analysis and further details of the results from different variants of each model, are provided in online Supplementary Information (sections 2 and 3).
The Prevalence of Child Poverty amongst Young Carers
We begin by reporting our main findings on the prevalence of child poverty amongst young carers compared with other children using the most recent data available when this study was undertaken (using pooled data for 2013/14-2015/16). The findings are summarized in Table 1 .
The first indicator of child poverty is relative low income. We find that 21.1% of young carers experienced relative low income compared with 18.1% of other children (BHC), and 32.7% compared with 27.6% (AHC). The second indicator of child poverty is anchored low income. We find that 22.0% of young carers experienced anchored low income compared with 17.1% amongst other children BHC, and 31.6% compared with 26.6% AHC. The third indicator of child poverty is combined low income and material deprivation. We find that 16.0% of young carers experienced combined low income and material deprivation, compared with 12.3% of other children. The fourth indicator of child poverty is severe low income and material deprivation. Here, we find prevalence rates of 4.8% and 3.8% amongst young carers and other children respectively.
Overall, looking across all four child poverty indicators, a general pattern of child poverty rates being higher amongst young carers than for other children emerges from the 2013/14-2015/16 pooled data. The confidence intervals and standard errors associated with the estimates for young carers reported in Table 1 are relatively large because of the ways in which adjustment for complex survey design impacts on uncertainty in relation to the estimates for this group. Nevertheless, two of the differences in child poverty rates between young carers and other children based on pooled data for 2013/14-2015/16 (low income against a fixed threshold BHC, and combined low income and material deprivation) are statistically significant at the 10% significance level. Moreover, the general picture of the presence of clear differentials in child poverty outcomes amongst young carers compared to other children is reinforced by the findings from the trends analysis reported in the section that follows.
Trends in Child Poverty Outcomes amongst Young Carers in the Period since the Crisis, Recession and Onset of Austerity
We now report our main findings on trends in child poverty outcomes amongst young carers over the period that coincided with the financial crisis, economic downturn and onset of recession. These are illustrated in Fig. 1 (rounded up to zero significant figures). Further details are provided in online Supplementary Information (Table S4 ).
Figure 1, Panel A shows the results for the first indicator of child poverty used in the trends analysis (relative low income). Focusing initially on the left hand side of Panel A, we find that the proportion of young carers experiencing relative low income BHC stood at 18.4% in 2005/06-2007/08, rising to 19.6% in 2008/09-2010/11 in the wake of the financial crisis and recession, before falling back somewhat to 15.5% in 2010/11-2012/13, and rising to 21.1% in 2013/14-2015/16. These changes amounted to a 2.7 percentage point increase over the period as a whole. Whilst this increase is not statistically significant at the 10% level, it should be noted that the trends observed amongst young carers contrast sharply with those for other children, amongst whom there was a 4.0 percentage point decline in relative low income BHC over the same period. This decline is statistically significant at the 1% level -raising the question of why the improvement in relative low income BHC amongst children in general over this period was not reflected in child poverty rates amongst young carers. Turning to the right hand side of Fig. 1 Overall, a general picture emerges of the proportion of young carers experiencing child poverty increasing over the period, whilst the proportion of other children experiencing child poverty remained stable or declined. Whilst some of the changes in the rates of child poverty amongst young carers over the observation window are not statistically significant, the overall picture is one of considerable differentiation in trends in child poverty outcomes amongst young carers and other children, with young carers appearing to have fared substantially worse than other children in terms of trends in child poverty outcomes over the period that coincided with the financial crisis, economic downturn and onset of austerity.
Indeed, the descriptive findings point towards a notable reversal in the position of young carers vis-à-vis other children in relation to their child poverty outcomes within the time window we examine. Prior to the crisis, downturn and onset of austerity, young carers appear to have been relatively well-protected from child poverty (with rates lower than those for other children for both indicators both BHC and AHC). However, by 2013/14-2015/16, child poverty rates were higher amongst young carers than other children according to both indicators (both BHC and AHC). The most striking "reversal" relates to relative low income BHC. In relation to this measure, the 4.3 percentage point advantage amongst young carers observed in 2005/06-2007/08 contrasts sharply with the positive and statistically significant adverse difference of 4.9 percentage points in 2013/14-2015/16 (Online Supplementary information: Table S4 ).
Multivariate Analysis
We now report main findings from the multivariate analysis. Whilst we focus here on key findings based on the relative low income AHC model, the complete set of multivariate results are provided in online Supplementary Information (Tables S6-S12 and Figs. S3-S4) .
Recollect that in the trends analysis (section 5) we observed an intuitively substantial and statistically significant increase in AHC relative low income amongst young carers between 2005/06-2007/08 and 2013/14-2015/16. Table 2 reports four variants of the relative low income AHC model which enable us to examine the relationships between relative low income AHC, time period and young caring status within a multivariate framework controlling for demographic / compositional factors (age, parental disability, lone parent status / ethnicity / socio-economic group of head of household, UK country of residence) and household economic activity.
Results for the first variant of the relative low income AHC model are summarized under column "Model V1". This specification has relative low income AHC as the dependent variable and time period as the focus independent variable, controlling for the set of demographic / compositional factors, and is run for the sample of young carers. The results show that amongst young carers the odds of relative low income AHC are significantly higher in the second period (2013/14-2015/16) compared to the base year (2005/06-2007/08) (odds ratio = 1.6, p < 0.10). This positive and statistically significant odds ratio leads us to conclude that, amongst young carers, there was stronger association between relative low income AHC in 2013/14-2015/16 than in 2005/06-2007/08 after controlling for demographic / compositional factors. This finding also confirms that the increases in the prevalence of relative low income AHC amongst young carers that are observed over the period are not explained by purely demographic / compositional factors such as changes in ethnicity, disability and lone parent status.
Results for the second variant of the relative low income AHC model are summarized in column "Model V2". This specification includes time period, young caring status and the interaction between young caring status and time period as independent variables and is run for the full sample of children aged 5-19. The inclusion of the interaction term enables us to examine the strength of the young caring effect in 2013/14-2015/16 relative to 2005/06-2007/08. The positive and statistically significant interaction term shows that the association between relative low income AHC and being a young carer is differentiated by time period and that this association was stronger in the second period than the first period (odds ratio = 2.2, p < 0.01). Alternatively, the positive and significant interaction term shows that the change in child poverty between the two period was more pronounced amongst young carers than other children. This finding provides a powerful confirmation that the association between relative low income AHC and young caring status strengthened in the wake of the crisis, economic downturn and onset of austerity -even after controlling for a range of demographic / compositional factors. A more intuitive way of understanding this finding is in the metric of predicted probabilities. Amongst young carers, the predicted probability of relative AHC poverty increased from 0.16 to 0.28 over the period (a change of 0.12). Amongst other children, the predicted probability of relative AHC poverty increased from 0.28 to 0.29 (a change of 0.01). Looking at the marginal effects of interaction term, the increase in the predicted probability of relative AHC poverty amongst young carers was significantly greater than that amongst other children, after controlling for a range of demographic/ compositional factors (see online Supplementary Information, Table S11 and Fig. S3 ).
Results for the remaining two variants of the relative low income AHC model are summarized in columns "Model V3" and "Model V4". "Model V3" is a young carers' model that is similar to "Model V1" but which includes household economic activity as well as the set of demographic / compositional factors as an additional control. The results show the statistically significant association between AHC relative low income and time period is not observed once household economic status is accounted for (odds ratio = 1.2). "Model V4" is an interaction model that includes the additional control for household economic activity but which is otherwise similar to "Model V2". Again, the results show that with the inclusion of household economic activity as an additional control variable the picture changes and that the interaction of young caring status and time period is no longer observed to be statistically significant (odds ratio = 1.5). Both variants point towards the importance of household economic activity as an explanatory factor in understanding child poverty outcomes with the odds of experiencing child poverty being substantially higher when there are no working adults in the households in work (vs all in work) compared to households with at least one working adult (vs all in work) (odds ratios of 5.6 and 8.8 respectively).
Overall, the multivariate findings confirm that child poverty outcomes amongst young carers were highly differentiated from those of other children over the period under observation; that the increases in relative low income AHC rates amongst young carers were not driven by purely "compositional" factors relating to demographic characteristics of the households in which young carers live; that labour market factors are particularly important in explaining the trends that are observed. The interaction models provide a powerful confirmation that caring status matters independently from other characteristics, except labour market status; that the association between relative low income poverty AHC and young caring status strengthened over the period; and that the difference in poverty trends between young carers and other children is substantial.
Discussion and Further Observations 12
Our findings raise important questions about why young carers appear to have fared so much worse than other children in terms of their child poverty outcomes over the period since the crisis, downturn and onset of austerity. Nationally, there are major concerns about a housing crisis, with housing shortages and high housing costs relative to average incomes in many areas. As Belfield et al. (2015: p.31 ) note, whilst general population housing costs have fallen in recent years due to the fall in interest rates for mortgages, low income households are less likely to be living in owner-occupied accommodation and to have benefited from this trend. The findings confirm the importance of these differential trends in housing costs by tenure, with increases in housing costs for private and social renters. Yet whilst housing costs are an important factor, BHC household income has been slower to recover after the crisis and economic downturn amongst young carers than other children. Whilst the real income squeeze associated with the economic downturn affected all children across the overall income distribution (that is, at the 10th, 50th and 90th percentiles), young carers were particularly hard hit. BHC household median income had failed to recover to pre-crisis (2005/06-2007/08) levels by 2013/14-2015/ 16 amongst young carers, whereas amongst other children median income had begun to rise again towards the end of the observation window.
Unravelling trends in sources of BHC income is complex. Our analysis suggests that young carer households were disproportionately impacted by the patterns of declining and stagnating income from employment in the wake of the financial crisis, economic downturn and onset of austerity, and may have also been impacted by declines in disability benefit. The proportion of young carers living in households with no adults in work stood at 25% in 2005/06-2007/08, increasing to 30.4% in 2013/14-2015/16, whilst the proportion of other children living in workless households remained relatively flat (at 15% in 2005/06-2007/08 and 13% in 2013/14-2015/16 ). Stagnating real wages were also a feature of the recession and downturn period and some social groups were disproportionately affected (Hills et al. 2015; Vizard et al. 2015) . Median real household income from earnings (employment and self-employment) decreased amongst all children between 2005/06-2007/08 and 2013/14-2015/16. This decline was particularly pronounced in the households of young carers, with a 22% fall in household income from earnings over the period. The proportion of households in receipt of any income from employment changed from 77 to 68% for young carers and from 84 to 86% for other children. The share of total household income from employment fell over the period for young carers from 69 to 62% whilst remaining stable amongst other children (with figures of 81% and 80%).
The social security system is intended to play a compensatory role when sources of income from employment decline. In line with this expectation, the share of state support in household income increased over the period, with young carers living in households that were more reliant on benefits and tax credits (and less reliant on employment income) in 2013/14-2015/16 than their counterparts in 2005/06-2007/08. Median total real income from state support also increased, however, by a substantially smaller percentage amongst young carers that other children (with increases of 20% and 48%). Irrespective of caring status, 98% of children lived in households in receipt of state support (including benefits, Child Benefit and tax credits) in 2005/06-2007/08. By 2013/14-2015/16, these proportions had fallen, to 94% of young carers and 88% of other children.
Looking at trends in receipts of disability benefit separately, the percentage of young carers living in households that received at least one disability benefit stood at 51% in 2005/06-2007/08, increasing to 62% in 2011/12-2013/14, before falling to 59% in 2013/14-2015/16 (the corresponding figures for other children are 11, 12 and 12%) (online Supplementary Information, Table S14 ). There was a substantial increase in the proportion of young carers living in households that were in receipt of income replacement related disability benefits, with a 15 percentage point increase in the proportion receiving benefit income from Employment Support Allowance and Incapacity Benefits, compared with a 4 percentage point increase in the proportion receiving 'other disability' benefits (such as Personal Independence Payment, Disability Living Allowance, Severe Disablement Allowance and / or Attendance Allowance). Median real household income from disability benefits increased by 10% amongst young carers, whilst declining by 8% among all other children. However, if Incapacity Benefit and Employment and Support Allowance are excluded from the calculation of income from 'disability benefits', median real income from 'other disability benefits' amongst young carers shows a substantial (15%) decline, with an increase of 7% among all other children.
The emergence of a substantial child poverty gap between young carers and other children in 2013/14-2015/2016 raises important questions about the overall effectiveness of social protection mechanisms towards the end of the period under observation. Previous research examining the relationship between unpaid adult caring and household income using the British Household Panel Survey concluded that whilst caring episodes were associated with lower income from employment, there was little difference in household income between adult carers and non-carers, and benefit receipts and pensions played an important compensatory role. Whilst recognizing that this analysis did not account for the additional costs of disability, the authors concluded that an important lesson from this research was that the social protection system was playing an important protective role (Hutton and Hirst 2001) . Our own pre-crisis findings are consistent with these conclusions, with young carers apparently being relatively well protected from child poverty in 2005 /06-2007 /08. However, in 2013 /14-2015 , the effectiveness of state support in protecting young carers from child poverty appears to have weakened substantially.
Conclusions
The analysis in this article enhances previous knowledge and understanding in three key ways. First, our findings add to the literature on young carers by providing robust evidence showing that child poverty outcomes among young carers are strongly differentiated from those of other children. Second, our findings add to the literature on child poverty by highlighting the importance of an additional group (young carers) in child poverty research and adding to the evidence on child poverty outcomes amongst "vulnerable" groups in the wake of the financial crisis, economic downturn and onset of austerity. Third, our findings highlight the benefits of cross-fertilisation between young carers research on the one hand, and child poverty research on the other, by establishing the importance and feasibility of identifying, monitoring and reporting on the position of young carers using child poverty indicators.
The empirical findings from our study raise concerns that young carers have been disproportionately impacted by the patterns of stagnating real income and declining income from employment that have characterized the period since the financial crisis, economic downturn and onset of austerity, as well as raising concerns about social protection and underlining the role of housing costs. The descriptive findings suggest that child poverty was higher amongst young carers than other children in the most recent 3 years for which data is available when the study was undertaken (pooled data for 2013/14-2015/16). Moreover, there were marked differences in trends amongst young carers and other children over the period under observation (comparing outcomes in 2013/14-2015/16 with those in 2005/06-2007/08). Young carers appear to have fared substantially worse in terms of trends in child poverty outcomes in the wake of the financial crisis, recession and onset of austerity, failing to share the continued improvements experienced by other children in terms of their child poverty outcomes over the period under observation. Our multivariate findings provide a powerful confirmation of the differential nature of trends amongst young carers as a group, as well as confirming that the association between child poverty and young caring status strengthened between 2005/06-2007/08 and 2013/14-2015/16 that the trends observed are not explained by demographic / compositional factors such as ethnicity, lone parent status and parent disability; and that labour market factors played an important role.
Given authoritative forecasts of a substantial upturn in overall child poverty rates in the upcoming period, it is critical that further research is undertaken to update these findings and evaluate child poverty outcomes amongst young carers in the upcoming period. To support this ongoing research, we recommend that questions on unpaid care are continued to be included within the FRS and that due attention is given to sample size. At a more technical level, our analysis in this article shows that methodological adjustments for complex survey design are resulting in a substantial widening of uncertainty around statistical point estimates of child poverty amongst young carers. To address this issue, we recommend that data providers consider the implications of complex survey design for monitoring child poverty outcomes amongst groups where numbers are relatively low.
Finally, as well as encouraging ongoing monitoring and reporting of child poverty outcomes amongst young carers in the upcoming period in the UK, we hope that the evidence and analysis here provides a model for challenging the invisibility of young carers within child poverty statistics internationally. As a basis for this, and building on the FRS prototype, we also recommend the inclusion of questions that support the identification of young carers within all national household income surveys.
